Limy bile is a rare condition characterized by excessive precipitation of calcium carbonate in the gallbladder. Cases of complicated hyperparathyroidism are extremely rare. There is only one reported case, where serum and urine calcium levels were high. On the other hand, the presence of limy bile in the common bile duct is also very rare, and has been reported in only 20 cases. We report a patient with obstructive jaundice in whom the initial abdominal radiography showed limy bile in the gallbladder and commonbile duct, and laboratory values showed a high serum calcium level and highly sensitive PTH (HS-PTH) level. (Internal Medicine 42: 44-47, 2003) 
Introduction
Limy bile is a rare condition in which a radiopaque gallbladder and/or bile ducts are noted on plain abdominal radiography. Limy bile is caused by calcium carbonate precipitation in the bile and is usually associated with distal biliary tract obstruction. The etiology of limy bile is unclear. Wereport the clinical course of a man, who experienced limy bile syndrome complicated with hyperparathyroidism. (normal, 104 to 338 IU/Z); total bililubin: 6.3 mg/dl (normal, 0.2 to 1.2 mg/dl); conjugated bilirubin: 4.9 mg/dl (normal, 0.0 to 0.4 mg/dl); serum calcium: 10.9 mg/dl (normal, 8.0 to 10.0 mg/dl) and highly sensitive PTH (HS-PTH): 850 pg/ml (normal, 160 to 520 pg/ml) ( Table 1) . Plain abdominal radiography on admission showed a visible gallbladder and common bile duct, with a calcium density in them (Fig. 1) . Computedtomography also showed that the gallbladder and commonbile duct were filled with radiopaque material (Fig.  2) . Ultrasound showedan acoustic shadow consistent with gallstones and commonbile duct dilatation (Fig. 3 ). Since the patient had never received radiopaque agents, diagnosis of limy bile was made. The patient was diagnosed as having obstructive jaundice due to choledocholithiasis which entails limy bile, and therefore, laparoscopic cholecystectomy would be done after improving inflammation. An endoscopic retrograde cholangiography (ERC) and endoscopic sphincterotomy (EST) were first done. We showed the dilated common bile duct within some stones and limy bile (Fig. 4) as well as excretion of the limy bile with bile after EST (Fig. 5) . Analysis of limy bile showed a composition of 98% calcium carbonate. The plain abdominal radiography taken on the next day demonstrated the radiopacity of the gallbladder as showing no remarkable change, however, the commonbile duct almost disappeared and limy bile had moved around the rectum (Fig. 6 ). On plain abdominal radiography, limy bile in the gallbladder showed no significant change on the 1 1th day after EST, however these findings disappeared 1 month later. His condition gradually improved, with serum bilirubin and transamynase levels only mildly elevated on the 19th day. However, he experienced recurring abdominal pain in addition to elevation of serum bilirubin and transamynase LBS with Hyperparathyroidism levels on the 23rd day. The symptons disappeared the next day and serum bilirubin and transamynase levels gradually improved again, so it was thought that the clinical course occurred by the strangulation of the CBD stone, and it improved spontaneously. Preventing the recurrence of choledocholithiasis and cholecystitis, laparoscopic cholecystectomy was operated 2 months later. There were three stones without limy bile in the gallbladder, of which the biggest one was 10 mmin diameter (Fig. 7) . Composition of each of the stones was cholesterol. Histological examination of the gallbladder showedchronic cholecystitis. The postoperative course was uneventful (Fig. 8) , thus he was discharged 9 days later. The serum calcium and HS-PTHlevels were high on admission without family history and mutation of the REToncogene shown in multiple endocrine neoplasm (MEN), we diagnosed the patient as having primary hyperparathyroidism. There was no aggravation of hypercalcemia and clinical manifestation of primary hyperparathyroidism in the progress after the hospitalization, and it also did not match the standard for operating indication of the American NIHconference (1), so we followed this practice and did not operate.
Discussion
Limy bile is an uncommoncondition in which the gallbladder and bile ducts are filled with radiopaque material readily noted on plain radiographs. Since the first description of this syndrome in 1911 by Churchman (2), over 300 cases of limy bile have been reported (3). This syndrome is considered as 1-2%of cholecystolithiasis. Due to improvement of the diagnosis technique and recognition recently, such reports show a tendency of increasing. As to the etiology of limy bile, many theories, clinical or experimental, have been suggested in the past. Obstruction or narrowing of the cystic duct Okamura et al (4) reported that obstruction of the cystic duct is present in 93%.
Inflammation of the gallbladder wall
McWhirter (5) suggested that low-grade inflammation of the gallbladder is needed for the deposition of calcium.
Change in pH of the bile It has been supposed that the obstruction at the cystic duct as well as infection or inflammation of the gallbladder may cause an alkaline swing of the pH of the gallbladder bile. In addition, when the pH is greater than 6.6 (6), calcium carbonate is crystallized from the solution.
Other systemic factors Green reported a case whoseserum and urine calcium levels were high, and he suggested the presence of an anomaly in the calcium metabolism. However, none of these cases have been hitherto reported, because no careful studies have been made on calcium metabolism. Therefore, the present case was extremely rare to be associated with primary hyperparathyroidism, and because serum Ca and PTHlevels werehigh. However obstruction of the cystic duct and inflammation of the gallbladder wall seemed to exist in this case, and it was thought that if serum calcium levels were high for hyperparathyroidism, calcium would be easily deposited and would consist of limy bile. The presence of limy bile in the commonbile duct is very rare, and has been reported in some cases. According to Save (3), only 20 cases among 300 limy bile reports were reported as limy bile located in both the gallbladder and commonbile duct. Only 9 cases were reported in Japan (7). The double localization always occurred in patients with limy bile and gallstone. This association suggests that limy bile in the commonbile duct is due to migration of small impacted stones from the cystic duct or the neck of the gallbladder, and migration of the calcareous material from the gallbladder to the commonbile duct (8) .
In patients with limy bile extending to the commonbile duct and having obstructive jaundice, evacuation of the impacted stone is necessary. Spontaneous evacuation of the stone through the papilla of Vater probably occurred. A few cases of spontaneous disappearance of limy bile have been reported (9, 10) . This spontaneous evacuation of the calcareous material through the papilla may be explained by the small size of the migrating stones and the creamy consistency of limy bile mixed with normal bile. When spontaneous clearance does not occur, clearance of the commonbile duct through endoscopic naso-biliary drainage (ENBD) or EST is the treatment of choice. Afterwards, laparoscopic cholecystectomy is a good indication for preventing the recurrence of choledocholithiasis. In the present case, ESTwas extremely effective.
Conclusions
Wehad the rare opportunity of encountering limy bile syndrome complicated with hyperparathyroidism.
This case illustrates the effectiveness of EST and laparoscopic cholecystectomy.
